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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for culturing Phellinus linteus producing a superoxide 
dismutase(SOD)-like substance in large amounts and a method for producing the SOD-like substance. 
SOLUTION: (1) This method for culturing a mycelium of Phellinus linteus producing the SOD-like substance is 
characterized by inoculating the mycelium of Phellinus linteus into a liquid medium and culturing the mycelium 
under conditions of the following (a) and (b): (a) feeding oxygen to the liquid medium during culture; (b) 
irradiating the liquid medium with light. (2) This SOD-like substance is obtained from the mycelium and the 
culture solution. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Phellinus linteus Phellinus linteus which produces the SOD (superoxide dismutase) Mr. matter 
characterized by inoculating a mycelium into a liquid medium and cultivating according to following (**) and the 
conditions of (**) The culture approach of a mycelium, 
(b) Supply oxygen to the liquid medium under culture, 
(b) Irradiate light at a liquid medium. 

[Claim 2] Phellinus linteus Phellinus linteus which produces the SOD Mr. matter characterized by inoculating a 
mycelium into a liquid medium and cultivating according to following (**) - (Ha) conditions The culture approach 
of a mycelium. 

(b) Supply oxygen to the liquid medium under culture. 

(b) Irradiate light at a liquid medium. 

(c) Circulate a liquid medium. 

[Claim 3] Phellinuslinteus obtained by the culture approach of claim 1 or claim 2 SOD Mr. matter obtained from a 
mycelium. 

[Claim 4] Phellinuslinteus obtained by the culture approach of claim 1 or claim 2 SOD Mr. matter obtained from 
culture medium. 

[Claim 5] Phellinuslinteus obtained by the culture approach of claim 1 or claim 2 The manufacture approach of 
the SOD Mr. matter characterized by refining a mycelium according to the following process. 
A process: The process which extracts a mycelium by ethanol and extracts with ethyl acetate what was 
obtained at the process B process:A process of removing ethanol [claim 6] Phellinuslinteus obtained by the 
culture approach of claim 1 or claim 2 The manufacture approach of the SOD Mr. matter characterized by 
extracting and refining culture medium with ethyl acetate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is Phellinus linteus which produces the superoxide dismutase (SOD) Mr. 
matter so much. It is related with the culture approach and the manufacture approach of the SOD Mr. matter. 
[0002] 

[Description of the Prior Art] SOD (superoxide dismutase) is an enzyme which eliminates the super oxide (02 
and -) which is one of active oxygen and the free radicals (reduction), and is changed into a hydrogen peroxide 
(H2 02). Conventionally, it looks forward to development of drugs and food which the various illnesses in which 
the rise and fall of the active oxygen produced in the living body participate are known, and singlet oxygen (102), 
super oxide, a hydrogen peroxide, a hydroxy radical (HO-), etc. take in inside of the body, and eliminate active 
oxygen. 
[0003] 

[Problem(s) to be Solved] When the artificer etc. was studying the approach of acquiring the mycelium of 
Phellinus linteus (Phellinus Linteus) in large quantities in a liquid medium and he cultivated, irradiating light at a 
culture medium, in a mycelium and culture medium, he knew that the SOD Mr. matter would be produced so 
much, and completed this invention. 
[0004] 

[Means for Solving the Problem] The invention in this application is constituted by the claim of following (1) - (6). 

Claim 1 :P hellinus linteus Phellinus linteus which produces the SOD (superoxide dismutase) Mr. matter 
characterized by inoculating a mycelium into a liquid medium and cultivating according to following (**) and the 
conditions of (**) The culture approach of a mycelium, 
(b) Supply oxygen to the liquid medium under culture, 
(b) Irradiate light at a liquid medium. 

Claim 2 :P hellinus linteus Phellinus linteus which produces the SOD Mr. matter characterized by inoculating a 
mycelium into a liquid medium and cultivating according to following (**) - (Ha) conditions The culture approach 
of a mycelium. 

(b) Supply oxygen to the liquid medium under culture. 

(b) Irradiate light at a liquid medium. 

(c) Circulate a liquid medium. 

Claim 3: Phellinus linteus obtained by the culture approach of claim 1 or claim 2 SOD Mr. matter obtained from a 
mycelium. 

Claim 4: Phellinus linteus obtained by the culture approach of claim 1 or claim 2 SOD Mr. matter obtained from 
culture medium. 

Claim 5: Phellinus linteus obtained by the culture approach of claim 1 or claim 2 The manufacture approach of 

the SOD Mr. matter characterized by refining a mycelium according to the following process. 

A process: Phellinus linteus obtained by the culture approach of of process claim 6:claim 1 or claim 2 which 

extracts a mycelium by ethanol and extracts with ethyl acetate what was obtained at the process B process:A 

process of removing ethanol The manufacture approach of the SOD Mr. matter characterized by extracting and 

refining culture medium with ethyl acetate. 

[0005] 

[Embodiment of the Invention] (b) Phellinus linteus (Phellinus Linteus) used for the invention in this application 
used what was saved as PL-08 share after being Suki, Nishi-Morokata-gun, Miyazaki-ken-mura, extracting the 
fruit body and mycelium-izing at an incorporated company eye BI eye application mushroom lab in October, 
1998. this strain — a fruit body — research institute, the Forestry Agency, the Ministry of Agriculture, Forestry, 
and Fisheries Department of a forest living thing section forest microorganism having the cystidium of a 
yellowish brown color peculiar to ** Phellinus Linteus fruit body by judgment of Dr. Yukihisa Abe of a decay 
disease laboratory, and the gestalt of ** basidiospore — since — what was identified Phellinus Linteus was 



used. The preculture of sample offering strain inoculated into the Potato Dextrose Agar culture medium in a 
Petri dish with a bore of 90mm (Difco shrine make) the mycelium which had carried out cold storage at 5 
degrees C f and carried out surface culture for 15 days under 25-degree-C dark. This culture mycelium was cut 
off with the cork borer with a bore of 5mm (desiccation mycelium weight equivalent to 0.35mg), and the trial was 
presented. 

[0006] (1) The effectiveness of the light to mycelium growth of Phellinus linteus (Phellinus Linteus) was 
investigated. 

The culture condition is as follows. Phellinus linteus (Phellinus Linteus) was inoculated into the 500ml Erlenmeyer 
flask which poured the 300ml of the following culture media distributively, and sterilized, aeration of the sterile air 
which let 0.22-micrometer filter pass was carried out at a rate of 0.5 l/min to it, and the cell mass of Phellinus 
Linteus which grew up was measured. 

(b) Medium composition Glucose: 4%, yeast extractives:0.3%. peptone:0.3% KH2 P04 : 0.05%, Na2 HP04 : 0.05% 
(pH5.5) 

(b) A culture condition (a) — culture temperature: — 25 degrees C (b) — culture scale: — a 500ml Erlenmeyer 
flask and 300ml of culture media (c) — quantity-of-airflow: — 0.5 l/min (d) — culture days: — for 40 days (e) 
Exposure conditions : Light source : The LED light source made from EYELA, red LED (660nm) illuminance: Eight 
following partitions of 0-4000LUX 0, 100, 500, 1000, 1500, 2000 3000 4000 (LUX) 

Irradiation time: 8 hours / DAY, [0007] The result is shown in draw ing 1 (Phellinus linteus radiation effects of the 
light in mycelium (Phellinus Linteus) growth). According to drawin g 1 , when exposure reinforcement exceeds 
1000 (LUX), it turns out that fungus body yield decreases. In addition, when the light source used for this 
invention is not limited to the above-mentioned light source and the usual visible ray was irradiated, it was 
enough, but when blue LED (470nm) was irradiated, it was in the inclination bronzed while growth of a mycelium 
is overdue (aging), and the mycelium growth of the far—infrared color LED (735nm) suited to the late inclination. 
[0008] (2) Phellinus Linteus was cultivated on condition that the medium composition of said (**), and following 
(**), and the desiccation mycelium of Phellinus linteus (Phellinus Linteus) was obtained (10.2 g/L). 
This obtained mycelium is displayed as "PL-L" below, 
(b) Medium composition : it is the same as said (b). 

(b) Culture condition (a) culture temperature: 25 degrees C (b) culture scale: 1 000L (refer to drawing 2 ) 

(c) Quantity of airflow : 35 L/min (d) culture days: 20 days (e) exposure conditions: Light source: The LED light 
source made from EYELA, red LED (660nm) 

Illuminance: 1000LUX Irradiation time: 8 hours / DAY Illuminance: Phellinus linteus (Phellinus Linteus) was 
cultivated and the desiccation mycelium was obtained without irradiating light on the other hand using the same 
medium composition as the above, and culture condition (a) - (d) 1000 LUX (8.3 g/L). This obtained mycelium is 
displayed as "PL-nonL" below. Moreover, "PL-nonL-20day" expresses the mycelium cultivated on the 20th, 
without irradiating light. 

[0009] (c) The centrifugal separator separated the mycelium cultivated the above condition, ethanol was added 
to this, the mycelium was crushed by the mixer, and it put for 24 hours. After collecting ethanol fractionation 
with the centrifugal separator after that, removing ethanol and ethyl acetate's extracting residue, ethyl acetate 
was removed and it considered as the sample for antioxidation active substance measurement. In addition, the 
sample for antioxidation active substance measurement was prepared also about what processed the culture 
medium (medium) before the Phellinus Linteus inoculation with ethanol and ethyl acetate like the mycelium, two 
samples ("PL-nonL-20day", "PL-L~20day") of said mycelium, and the ethanol solution of "medium" — electron 
spin resonance (ESR) — it asked for the rate of super oxide (02 and -) elimination (SOD Mr. operation) by law. 
electron spin resonance (ESR) — measurement of the super oxide (02 and -) by law the approach (Kazuo Ouchi 
and edit: — living thing pharmaceutical chemistry experiment lecture inflammation and allergy [ ] — p.218-p.223 
(Hirokawa bookstore) — ) using a spin-trapping agent and DMPO (5 and 5-dimethy|-pyrroline-N-oxide) It carried 
out by BulL.Chem.Soc.Jpn., 63,187-191 (1990), BIOCHEMISTRY and MOLECULAR BIOLOGY INTERNATIONAL 
Vol.42, No.1, and P.35-44 (1997). 

[0010] The result is shown in drawin g 3 . According to drawin g 3 , the mycelium (PL~nonL-20day) cultivated 
without the mycelium (PL-L~20day) of Phellinus linteus (Phellinus Linteus) which irradiated light and cultivated it 
irradiating light shows that the value of the rate of super oxide (02 and -) elimination is large. 
[001 1] (3) Phellinus linteus of a paragraph 0008 The concentration test of the SOD Mr. matter was performed 
about the mycelium and culture filtrate which were obtained by culture (Phellinus Linteus) (what irradiated light), 
(b) About the mycelium, 4 fractionation of "PL-F1", "PL-F2", "PL-F3", and "PL-F4" was obtained with the 
procedure of drawing 4 . 

(b) Moreover, about the culture filtrate except a mycelium, 3 fractionation of "PL-F5", "PL-F6", and "PL-F7" 
was obtained with the procedure of draw ing 5 . 

[0012] a part for 7-minute formation of these "PL-F1" - "PL-F7" — a paragraph 0009 — the same — electron 
spin resonance (ESR) — it asked for the rate of super oxide (02 and -) elimination (SOD Mr. operation) by law. 
The result is shown in drawin g 6 . As for the value of the rate of super oxide (02 and -) elimination, according to 



dr§wjngjg , it turns out that the value for 2-minute formation of "PL-F2" and "PL-F6" is large as compared with 
other components. 

[0013] in addition, electron spin resonance (ESR) — the actual measurement chart of the super oxide (02 and -) 
by law is shown in drawin g 7 - drawin g 18 . The measurement result from which drawing 7 - drawing 10 serve as 
a basis of the rate (%) calculation of super oxide elimination shown in drawing 3 , drawing 1 1 - drawing 18 are the 
measurement charts used as the calculation basis of the rate of super oxide elimination (%) shown in drawing 6 . 
[0014] 

[Effect of the Invention] As mentioned above, according to the culture approach of Phellinus linteus (Phellinus 
Linteus) which produces the SOD Mr. matter of the invention in this application, and the manufacture approach 
of the SOD Mr. matter, while being able to make the mycelium culture of Phellinus linteus (Phellinus Linteus), 
and its culture medium produce the SOD Mr. matter so much, it has the effectiveness referred to as being able 
to condense the produced SOD Mr. matter efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Jj Phellinus linteus It is drawing showing the optical radiation effects in mycelium (Phellinus Linteus) 
growth. 

[ Drawin g 2] It is this schematic drawing of the culture apparatus of Phellinus linteus (Phellinus Linteus). 

[Drawing 3] It is drawing showing the value of the rate of super oxide (02 and -) elimination. 

[Drawing 4] It is this schematic drawing showing the procedure which condenses the SOD Mr. matter from a 

mycelium. 

[Drawing 5] It is this schematic drawing showing the procedure which condenses the SOD Mr. matter from 
culture medium. 

[ Drawin g 6] It is drawing showing the value of the rate of super oxide (02 and -) elimination. 

[Drawing 7] sample additive-free super oxide — electron spin resonance (ESR) — it is drawing (control) 

measured by law. 

[Drawing 8] the super oxide elimination ability of "medium" — electron spin resonance (ESR) — law — constant 
— it is a Fig. the bottom. 

[Drawing 9] the super oxide elimination ability of "Pl_-nonl_-20day" — electron spin resonance (ESR) — it is 
drawing measured by law. 

[Drawi ng 10 ] the super oxide elimination ability of "PL-L-20day" — electron spin resonance (ESR) — it is 
drawing measured by law. 

[ Drawing 1 1] sample additive-free super oxide — electron spin resonance (ESR) — it is drawing (control) 
measured by law. 
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[Drawing 13] the super 
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[Drawing 14] the super 
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[Drawing 15] the super 
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[Drawing 16] the super 
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[Drawing 17] the super 
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[Drawing 18] the super 
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of 


"PL- 
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— electron 
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drawing 



measured by law. 
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